Collagen fibers in linea alba and rectus sheaths.
After the description of a general scheme of the architecture of collagen fibers in linea alba and rectus sheaths, variability and differences of fiber architectures were analyzed to describe their functional role. Using confocal laser scanning microscopy the diameter of each layer of fibril bundles was measured in linea alba and rectus sheaths of 12 human cadavers, and each fibril bundle was classified according to its orientation (oblique I and II, transverse). The mean diameter of fibril bundles in the supraumbilical region of the linea alba was smaller than in the infraumbilical region, and in the supraumbilical region the thickness of the linea alba was smaller than in the infraumbilical region. Analyzing sex-dependent differences in the fiber architecture of the linea alba, a larger amount of transverse fibers relative to oblique fibers were found in females in infraumbilical regions. The thickness of the infraumbilical linea alba was smaller in females than in males, while its width was larger. There exist gender differences in the architecture of the linea alba. However, whether these morphological differences demonstrate the adaptability of this fiber architecture to biomechanical stress in raised intraabdominal pressure in pregnancy remains to be proven. The transverse fibers act as a counterpart to the intraabdominal pressure whereas the oblique fibers are involved mainly in movements of the trunk.